SPAR - BRAMPTON (888) Critical ltems List SRMS

a5 AIRFORT RD
oL Reft: 2914
ERAMPTON CNTARID LS4 Ravision: G FMEA Rey: 1

. Eystemn: SRMSE =
Subaystem: ELEGTRICAL SUB-$YSTEM .
Azsembly Desc: Sarm Fawer Amplifier

fart Numberis): 5114QF1177-2 E11a0F147T-E
Hem: -
Funciion: Wotar Cries Amphifer Assembly Providas rocter vollags based o demand from tachomatar alscimonics.

Commuiates e motar drive voliage.  Provides Randware cument kmimg, brake
grva, corect crrva functions and enapies backup dive. Provides BITE mircuis and
BITE variiabon for MDA,

Fallurs Mode: Loss of Commutalion FPGA 12.8 MHz or 12.8 MHz derived clocks.

HW Fun: Srcress Pailures
Criticality: 2 1R
Minsian Phaks! Gt

Cawsa{s) Motor Drive Ampifler Assamby Loss of 50 KHz2 Dinecd Ortve cigatal [ir clock divder.
Lo of all commutation FRGA clocia.

Failurs affect on
unitiend tem:
Clocia 1o the Direcy drive diital Niters, Commutake BITE snd MDA Over-current BITE chouite are st Dirsct diiva may be iost in one or beth
airections. Comriutator BITE and MDA over-curmsat BITE are lost ausaing e sxaocisted verfication test to (. Computer Suppdaried modes
. bl available but 1 fakure away from Grit 1,

Worst Gass: Unexpacted motion. in Direct Drive wrong [ant direction o teo jirts drive. Joint Braking-

Redundant Paths: Backup Drive,

Retention Rationale

Deszkn:

Fietd Programmable Gate Amsys (FRGA'S) and the Emor Detaction i Cormmotion (EDAC) Ars SATI-CLNtOM MicToGicUlts in witch the bass
design funchional sismants ar designed by the manufachay. Thi intercontection of tress elements i than cusfomized Dy Spar 4 provide the
fundtignality of the complebed microciréul. The design ulicrs prensn circuit tenriques and is nplemernted usng CMOE technalogy. Thia
tachroiogy oparatins &t kw DOvwer N hencs i dayice Soeg NCt axperiencs mignificand oparating stregaes. Tha technology is malure, and e
bamic tence raliabibly it well documented, All siraczes ahi addonally reduced by darating the apprapriate paramaiars in sccordance with
SRAR-RME-PA OOF and verified by design revitw.

Tree apprsach rnsaslmiﬁnrlad'-uaﬂngnintl'latttreducuuhqmrﬁwuldhnret&punsmqulredlnhlmmwmarsn!mmpluwm
the FUVE and results in significanmt waight and volume 6avings. This typs of semi-custom part has been uccaaafully used In other space
applicatlons.

Fﬂlrhepam are qualifiad o e rquirements of (s applicabe specifioation, Tey are 100% screaned sd bumed In to the requiramenie of this
Spar requirements SocLuimaL

Propareq:  ZBJUIST oy Mikz, Michaol RMS;ELEE - 59?

Supersades: MiA

Faoe 1
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Test:

Inapection:

sdldimed Io the solder pads on the surtace of the PWE. The BnHicant acvantags of Mis teehnology is ks enabie i Farts on e baang to
mare densely packed, 1o reduse b everall vellime and weight of the azsembly.

The aasembly process |5 highly automatad. The péris WF Mourted on the bawrds uEing & computer cantmlled "grek and place™ muchine. Th
subsequent goldaring operation & parfarmed Using @ batt fumace, 1 which] e [ama and tampefature thermal profile trar He PAE assambly s
exposed ba is Ughdly contrelled and optimizrsd 1o ensure proper part soldenng attichment. The a5aembly is manufatured Under documartsd
procedures and quallty eantrols. Theme controls ara exarciasd throughout the aasembly, ingpection and temting of tha unit. This Inspectian
inChudEs warkmanship, oomootert maunting. soldemy, and conformal Soating by ensure that i is In sccordance with the NHE 5300 slandermy

The SMT ling used for the 5P FWE asemiy e undergont a full qualification program, 2nd gesambkes produced on s line are wead i
CtNAr SpAce programs.

The glrcult board deaign has been reviewsd [ ansure adequate sanductor whith ans saparilion and to canfim appropriate dimangions of
Ecidef pads and of sompanant hold plovisions, Parts moUNting methcads are controlbed in acsormnos with MEFC-STO-1 544, MEFE-STD-138
and SAG0 2573731, Thasa documents require approved Mtiuirdinegg mathods, £racs relial and component SECUTy.

Tha SFA poard & labricated using Surface Moyt Technalegy (SMT). This is 2 PWE wssembly techrogy in which e eompanants a!

QUALIFICATION TESTS - Tha SPA is subjected totha following qualNcaton testing:
VIBRATIGN. Each mds of the QM is subjeed to Flight Asteplance Vibration Test (FAVT), Dualification Actaptance Wioratlan Test (AT,
and Quallfication Vibration Tests {QVT) in accondanca with the SPA Vibratian Tact Brocsdurs {R2E58E), The laval and duretion for FAYT is as
Far Figue 6 ard Tahm 2 of 826586 the vl ard doration for 34T o &% pa Figors 7 and Tabla 2 of 25586, tha kevel and durstion far VT i
me per Figure § and Tabie of B2ESE5_ At the end of tha thres Sutcaseie mndom vibratian test in waeh ave, bath diractions (+i=} of mach of the
mds s subjected bo 2 shock puiss f8st a8 per Figun § of 328535,
THERMALVACUUM: OM TVAC Tesl is in accordanca with Figure & of the SPA TVAT Test Frocacurs {E2E5AE), with full
FuncticnaliParametria Tust performad 2t levels of +40 degress C ind -38 dagreas C, and Ron-cperating -84 degrees & The Clualification
YicUur leveds quring TVAC b 141076 Jorr of jews. Thy botal tewt durabion is 7 122 eycles. The O BPA k subjzcied 1o a minimum of 1000
hours of e lesting 2 1000 powr On-Off oycles.
EMC: The QM is subjected 1o BMC Tasling (fests CEO1/CESD, CEOT, G201, 8802, C508, REDZ, RSO2, and RENSE) in accordancs with the
SPA EMC test Procedune {S26477) based on b|L-STD=4614,

UMIT FLIGHT ACCEFTANCE TESTS - The FM BRA i Subjacted {0 the follwing asteptance testing:
VIBRATION: FM Accaptarce Vibration Test (AW'T) in accordance with the 2PA Vibraian Tl Frocetiurs (R2BSHE with Iwvel and duration as
Per Flgure 8 and Tabta 2 of B2E5BE.
THERMAL/VACHLUM: FM TVAG Testis in accordance with Figure S of the SPA TVAC Test Prosedurs {H2EEREY, with bevals of +48 d
and =25 degrees: C for a duration of 1 1/2 eyeies. The vamum levals during Aceaptance TVAC Test is 16105 bt of less. '

JOINT SRU TESTS - The SPA is lested as et of thl joinks [amblent and vibramon gk only). The ambicat ATP for the Shouwlder Joint,
Elbaw Joint, and Wirsd Joint mra a3 par ATP.2001, ATP 2003 and ATE 2005 feapictivaly, The vibramion (est for the Shoulder Joint, and Elbow
or Witst Joint are s par ATP 2002, ATP 2004 and A TP 2006 respectvely. Thizugh wirs funchion, continuity and electircel isclmtion tests ane
padormed per TR 283,

MECHANICAL ARM REASSEMBLY - Tha SPARIMME UNderge 2 meeharicsd anm Integrathen stage whera elecirical checks are performed
por TR 07, '

MECHANICAL ARM TESTING - The oulgeing $piit-amn iz canfipursd an tha Su'mgnac[c and thw Maripulater Arm Cheakslt is performad
par ATP 1832,

FUSHT CHECKOUT: PORS OFF Cheokout (2l vehicles) JSC 18967,

Linit= are: manufactured uncer dooymented Guality eéanirals. These sortrmls ar sxsmisad throLgheut desgn procuremert, planning,
recaiving, processing, fabricaton, awsmmbly, besting and shipping of (e units. Mandatory Inspection poirts ars efmployed af varous stages of
fabriation, assembly, and tont  Geowarnmer: xoures (nspaction i imvolked 2l vanous cordrol bevels.

EEE parts inspeciion |5 performad aa requersd by SPAR-RMS-PAD0R. Each EEE part i qualthed 3l the part level to the requirgments of the
BRplicatla spacifcation. AR EEE parts are 100% screaned and Bumed-In, 45 & minimum, as hrguires by SPAR-RMS-PADGT, by the SURpm.
OFA = performed 25 required by PA.O0S on B mndamity salacted 5% of parts, maximum 5 piecas, minimum 3 piecss for gach Lot numberidale
e of parre recalved, All cavity davices ane subjgeted to 100% PIND. 'Wirs bs procured 1o specification MILAY-Z2750 o MIL-W-81381 and
wispacted and kested i NASA JICME000 Shandard Nume 858

Recalving Inspection vefifies thal all parts rcered am as idertifled n the procunimar©t documants, that po physical darmage s gecurred to
pArts duning shipement, ihat the recelying docuimeris provide adequate traceability nformaton =nn screwning dats cleary Wentfies acceptable
parts.

Fares are mapected throughoul manufackune and wssemitly a5 appropate 1o the manufacturng staps complatsd. These inspactions nohuds:

Fimited ecuit board inspeetion for rack separetion, damags and adedquacy af plated threugh heles, component mounting inspectian far
camect saldarng, wire locping, STApRIng, M. Operators and Frspectara aie iraned end cardifind o NASA NHB M'm'” Smmdard.
Canlormad coating mspecticn for adequate processing ia pacformed wsing ultravielet Iight technigues, P.G. Board nsmalbstion inspechan gl
checks for camest Baard inetallatinn, aligryment af begmly, propar connesion contast mating, wira rouhing, shrepping of wires stc. Posl P2
Board Installation Inspaction includes cleaniness and workmanshin (Spar/government rep, Mandatory inspection pont),

repared: 294057 by Hitx, Michawl Supersedes: WA
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Unk Pre-dccoptance Test inspacion, which includes an audit of lower tier mapection Sompleton, s buill configuraticn venfication 1o a5
. design stc {mandstary inapection poinl). A unk Test Readingss Review [TRR) whigh ngludes verification of test parmannel, tesd documents,

kst squipment ralibretonalidation status and hardwars canfiguration & eanvened by QA in canjunction with Englnsarng, Rallabity,
Configuration Control, Supplker as auydicable, and he govemment rapnesentative, prior to the start of any fermal testing {Acseptance or
Qualification}, Unit wal Acceptance Testng (ATP) includes ambient parfommance, themal and vibration testing {Sparipevarmmant reo,
mandabary Inspectian poirt).

integration of unil to ok SRU - Inapections include grounding checks, sonnactors far berd o pushiack contacts, visual, cleanliness,
interconmnect wing and power up s to the appragriake Jount inspaction Teat Procedura §ITP). Jonk kewsd Fre-Agtepiance Tegt [nspection,
\rcluces dn audiet OF kewer has nspacton comgiution, 25 bullt confguration verificalion Lo as deagn el Jair level Azceptancs Testing (ATF)
includes ambient and vibration testing (Spargavamment rap. mandatory inspection poirt; .

Meshanical Arm Reassambly - tha imegraton of mechanical amm subassermblies (@ fomm e assambled arm. Inspections are perfarmed at
wach phase of Integratlon which includis slestrical chadks, TWough wiing chacks, wirng rouling, interfase conneclorns for bént or pushback
ennlacts ete. Mechanical Arm Testing - Strongback and flat floor 2mikent parformancs test {Spargovemment rep. mandatory Inspestion polnt).

OMRED OMline: Power-up acm. ysnty na BLTE amors. Seteot Drive Drive and verify jaint ofsinstion in boh directions.

OMRSED Online MNeme,
Inetaliation:

COMRED Online  Power-Up am. Varfy no BITE erorg. Seleet Diivi Citce aned vrifly joirtt mttempts to drive in both directions.
- Tummaround:

Scresn Failure: A Faso
W Pazs
£ Pass

Craw Training: Tha crew will be traimed 19 abwaye obsarve wnathar the am i responding progerty to commarnds. If it an't, apply brakes.
Crew Action: Sweect Hackug.

Opesational Effect: Loss of direct Drive. For a subsaquant fadure, wien atiemngiing to drive & sangle jaint in Direct Drtoz, the joink seleched plus dha athar joint wil
drive. Computer supported mods ars avadiabbe howiher the systerm one failure eway fram a criticality one. Backup NHmManG avaikbie,

Mizsion Oparate undar vernier rates within approsimstely 10 # of sinashus, The cparator mued be sbia o debedd that the arm is responding propeny (0
. ConsSirants: ComTENDS via window andior GO0 TV views urng all amm opsrations. Auta trajectores must be deagned to coms 1o Sloser than apprid mataty

5 1t frown mbructurs.

\pprovals:

‘unctional Group Hame Posklon Talephana Date Xigned  Status
rgIraar Hilz. Mishas Systems Engamer 45 1EDHT Signad
talighisty Molgaard, Lena Relabdity Erginmss 4500 a1 Signad
*rogram Management Ofic Taplin, Ron Technical Marnsger 4758 150ctEY Signed
suthgystam Mananer (3lenn, (Saorge RMS Subsystam Manager (281) ZB3151€  Z4Marsd Signed
“aehaiesl Manager Fack, John Technical Maniger WEE) 134831284 31 mtarss Sigred
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